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1. HEJIA OCBOEHUSA JTUCIUAILINHBI

Hensto ocpoenns mucnmmmusr (ms Hay9THO-HCCIIEI0BATEILCKOH JAESATENBHOCTH) ABIAETCS
(opmEpoBanue creayromIX KOMIETEHITHI Ha IpOYECCHOHATBHOM yPOBHE:

I1K-12;

CIIOCOOHOCTB HCTONB30BATh COBPEMEHHYIO H3MEPUTENBHYIO TEXHHKY, IToporoBrit
COBPEMCHHbIEC METOIHI H3MEPEHHS

DOPMHPOBAHUIO YKa3aHHON KOMIETEHIHH CIIyXMT IOCTHXXEHHME CIENYIOIUX Ppe3ylbTaToB
obpasoBanus:

3HAHHUSA:
Ha ypoene npeocmaenenuii:

3HaHHC OCHOBHKIX KCCHOﬁHOTI/IKOB, Hanbosee PACIIPOCTPAHCHHBIX JYKOTOKCHYHBIX H
OITIaCHBIX BEIIECTB;

3HAaHHWE€ OCHOBHEIX BHJOB M HMCTOYHHKOB 3arpsA3HCHUA OKpYXarolei Cpeabl Hauboee
pacnupoCTpaHEeHHBIMH BpEIHBIMH BCINECTBAMM,

BHZIOB DKOJIOTHYECKOIr'0 MOHHWTODHHTA, €TI0 3a/Ja4, Opranu3aiyio 1 IMyTH peanusamnuuy,
Knaccmbmcan;nﬁ H XapaKTCPUCTUK OCHOBHBIX 3arps3HUTENCH ¥ X HCTOYHUKOB,

Ha yposHe 60cnpoussedenus.

SHaTh OCHOBHBIC HOPMHDYCMBIE NapaMeTPhl COIEPKAHUA BPEIHEIX BELICCTB B
OKpy>KaroIneu cpeje;

OPTafW3allilo W METOAMKY MpPOBEJEHHS HaGIIOZeHHMH 33 YpOBHEM 3arpsa3HEHUS
aTMOC(EPHOTO BO3/(yXa, IPHPOIHBIX BOJ, TIOYR;
METOJIBI aHATH3A 3arPA3HAIOUMX BEIECTB, IPHMEHSEMBIX B IPOU3BOJCTBE;

OCHOBHBIE CHOCOOBI M 3TaNl TPOBENEHHS MPOM3BOACTBEHHOIO 3KOIOTHUECKOrO
KOHTPOJIA

HQ YPOBHE NOHUMAHUA:

3HaTb OCHOBHEIC aHAJMTHYECKHE METOABI JSKOJIOTHYCCKOTO MOHHTOpPHMHIa, METOIBI
H3Y9CHUS XHMHYECKOTO COCTABA TI'a30BBIX H BOIHOM CpeA, KOHTpPOJb IIPAPOAHBIX H
CTOYHBIX BOJ, IIOKa3aTeId Ka4ecTBa BOJIBI, COCTOAHHSA ITOYB U METOABLI UX olpeaeieHus,
O6mnonoruyeckue METOABI B 3KOJIOTHYECKOM MOHHUTOPHHTE;

3HaTh OCHOBHEIE METOABI DKOJOTCHIECCKOTO IIPOTHO3ZHPOBAHUA, OICHKH YPOBHs
3arpsA3HecHUAd TCXHOC(I)epBI, OICHKH HANPKCHHOCTH SKOJIOIHYECKUX CHUTYyaIHii.

3HAaTh TCXHUYECCKUE CPEACTBA SKOAHAITUTUYECKOI'O KOHTPOJIA,

SHATb HA3HAYCHHE, YCTPOHCTBO, IPHHIAN PaGOTHl H YCIOBUS 9KCILTyaTaldy npubopoB
annapaTypsl KOHTPOJLA KaYeCTBa IIPHPOJHON CPEIBL;

yMeHus:
TEOPETHIECKHE:

TIPOBOUTE aHAIM3 COOTBETCTBAA (aKTHUYECKHX NapaMeTPoB Ta3OBBIX BBIOPOCOB H
COPOCOB B BOZHEIE OGBEKTHI TPeGOBAHMIM HOPMATHBHO-TEXHUYECKOH JOKYMEHTAIMH,
HOPMAaTHBHO-HPABOBEIX aKTOR;

NOJb30BATECA  CHPABOYHOW  JIMTEPaTypol; BBIIONHATE HTOTOBEIE pacueTsl ¢
HCIIO/IB30BAHAEM CTATHCTHICCKOH 00paboTKH pe3yIbTaToB aHaH3a,

IIpaKTHYCCKHUEC:



OLCHUBAThL BO3MOXHOCTH METOJIOB, 0GOCHOBaHHO BBIGPATh COOTBETCTBYIOLIHH METON
JUL1 KOHKPETHOM MPaKTHYECKOH 3aaun.

HOCHTUOUIIMPOBATh MCTOYHHKH BBIIEJICHUS 3arpA3HAIONINX BEINECTB, SHEPTUH H JAPYTHX
}haKkTOpPOB BO3NEHCTBAA Ha OKPYIKAKOLIYIO MIPHPOIHYIO CPENY;

TIONE30BATECA OCHOBHBIMM CPEICTBAMM KOHTPOIISL KauecTBa OKpYXKaroweh MIPHPOAHON
cpensr;

CaMOCTOSTENEHO ITAHHPOBATE, IPOBOJUTD M 0GOGIIATH PE3YITBTATEI IKCIEPUMEHTOB MO
ONECHKE Ka4YeCTBa OKPYKaloLIel CpeIpL.

HaBBbIKH:

YHacTHs B aHATHTHIECKAX M3MEPCHHSX C ONpENE/IeHHEM (aKTHUeCKHX KOHIEHTpAIHiA
HCKOTOPBIX pAaCIPOCTPAHEHHBIX BPEJHLIX BEIIECTB B MPOMBIILIEHHBIX BHIOPOCAX H
cOpocax.

BIJICHAC  OCHOBHBIMH  (DM3MKO-XHMHYECKMMH M OHONOTHYECKMMH METOJaMH
S9KOMOHHMTOPHHT;

H3MCPCHHS YPOBHEH ONACHOCTEH HA MPOM3BOICTBE H B OKPYXKAIOINEH cpene, HCHONb3Ys
COBPEMEHHYIO H3MEPHTENBHYIO TEXHHUKY.



2. MECTO JUCIMILIAHEI B CTPYKTYPE OOII BIIO

Hucuummaa UHCTpyMeRTATLHbIE METOMBI AHAIM3A SBIISETCS JVCHHUILIHHON BapHATHBHOI
1acta b1.BY.00 Broka 1 mporpamMer.

ConepixaHue IUCIWIUIMHEL SBISETCS JIOTHYE€CKUM NPOAODKCHACM COJCpPKaHWsA TUACIIHATLINH:
Oxonorus, OCHOBEI MIPOMBIIIJICHHOH SKOJIOTHH, Monutopunr 6e3omacHOCTH ¥ CNocoOCTByeT
OCBOCHHIO NUCHMILTAHEL TexHMYecKue cpencTBa 06ecIeueHns 0€30IaCHOCTH KHU3HEAeATEILHOCTH.

IpensapurensHsie xoMmeTeHmy, copMupoBaHHEE y ofydaromerocs 4o Hauana U3yYeHHS
AUCHUILTMHEI, COITIACHO (eACPATbHOMY IOCYAApCTBEHHOMY 00pa3oBaTeEHOMY CTaHAAPTY BEICIIETO
IpoGECCHOHANBHOIO  06pa3oBaHEA  TIO HalipasieHuio  moarotopku 280700 Texuocdepnas

besomacHOCTh (KBaIMDEKANHS (cTenens) "Gakanasp"), yrs. IlpukasoM Munobprayxu P® or
14.12.2009 N 723:

BIIA/ICHUEM KyJIbTYpOi 0€30MacCHOCTH M PHCK-OpHEHTHPOBAHHEIM MBIIUIEHHEM, IIPH KOTOPOM
BONPOCHI G€30IaCHOCTH H COXpaHEHHS OKpYKaloIleH Cpelsl pacCMAaTPHBAIOTCS B KAadecTBe
BRO)XHEHIINX IIPHOPHTETOB B XH3HHM M JESTEIbHOCTH (OK-7).



3. CTPYKTYPA ¥ COJEPKAHUE ANCITMILIMHBI

(c pacnpenejieaaem o0mero Gromxera BPEMEHM B Jacax)

3.1. Conepsxanue (AMpaKTHKA) QUCHMILTHHALI

O6mas TpynoemkocTs AUCIMILTAHBL COCTABIIAET 3 3a4eTHHIC eAuHMIEL, 108 gaca.

KYPC

CEMECTP

HOMEPA PA3AEJIOB

HAVMMEHOBAHUE
PA3JIEJIOB U
ANJAKTUYECKUX
EOAUHUILI

BCETO

AYIUTOPHBIE
3AHATUA B .

KOHTAKTHOH
DOOPME

BCETO

JIEKITAH
JIABOPATOPHLII

Ay IUTOpHBI

NPAKTHKYM

CAMOCTOATE/ILHASA
PABOTA CTYAEHTOB

DOPMUPYEMASA
KOMIIETEHI A

11

Pazpen 1. MounTopusar OKpYyxarouleil cpeanl |
9KOJIOTHYEeCKU il KOHTPOIE,

TlonsTne 06 skonorMIecKoM MOHHTOPHHTE, €ro
LendX U 00bexTax.

Knaccaduxarms CHCTEM MOHHTOPHHTa.
Habmoznerus 3a ocHOBHEIME COCTABIAOMIMY
6nocdepsr.

Meronet skonoruaeckoro MoruTOpHHTa.
Mogwuropunr atMoc(epHoro BO3JyXa,
OpraHu3anuMsd HaGmoneHWMii ®  KOHTpOIA
3arpsA3HEHMIA.

MoHHTOpHHT BONHEIX 06BEKTOB.
TMouBeHHO-3KOTOTMIECK Mt MOHMTOPMHT H
MOHHUTODHHI GHOPa3HOOGpasHs.

11

Pazgen 2. Kontpoas 3arpsiznenus aTMocdepuoro
BO3AyXa

Cocras aTMocdepHOro BO3JyXa.
Knaccudmkanms sarpssruteneit BO3yXa
CranpapTe! xagecTBa aTMOC(hEepHOro BO3yXxa
Oprammsamis  maGmopmenwii  3a YpOBHeM
3arpAsHeHud arMocdepst. Or6op npo6 Bo3yxa
Arnmapatypa ¥ METOZUKH or0opa npo6
CranpapTHEIC CMecH BpENHBIX BEMECTE C
BO3ZTyXOM

CoBpeMeHHEIE METOZBI KOHTDONS 3arps3HEHus
BO3HYIIHO# cpemsl

HzMepenne xoHueHTparmit BPEAHBIX BELIECTB
HMHAUKATOPHEIMH TpyOkamu

UnnvewnyansHas akTMBHAA ¥ THaccMBHas
JNO3UMETPUI

16

10

15%




11

Paznen 3. Konrposs 3arpA3HEHMs BOAHBLIX
o0bexToB

e Cocrae  rugpocheprr.  Ucroummxu  u
3arpASHUTENH THAPOC(HEpPE]

Hopmuporanue kagectsa Bogs! B Bogosmax
Opraxusaima KoHTpoNa kaecTsa BOJE!

Ot60p npo6 Bos

Turer or6upaemsix npo6

Buiet po6 u Bume! 0160pa po6

Crocobrr orGopa. Vcrpoiictea s ot6opa
po6 BoABL

Honrotorka npo6 x xpanenuio.
Tpancnopruposanue npo6
Meromm KOHTpPOIA
ruapocthepHEX 06BEKTOR

3arpAa3HeHUs

17

10

15%

11

Paznen 4. Koutposns 3arpsiznenns nous
. OLeHKa CTeneHu 3arpsa3HeHua noYB

. Or60op npo6 u MeToaB! KOHTPOIS 3arpa3HeHAA
[I0YB

10%

11

Paszaen 5. Or6op, IpeABapUTe/bHas NOATOTORKA,
KOHCepBamMA M XpaHeHHe npo6 o6hexros
NPUPOAHOI cpeabl.

. 0160p mpoG aTMOCEPHBIX OCAmKOB, MX
KOHCEpBAlUA 1 XpaHCHHE;

0TGOp NPO6 HOHHEIX OTIOKEHHIA;

oT60p npob pacTHTENBEHOrO MaTepraia;

0TOOp TKaHe >KUBOTHBIX.

0T60p Mpob cHera

12

10%

11

Paznen 6. IIpuGopri 1 MeToan! aHaaH3a
. Crextpockonmaeckne MeTobl
- Meromer
CIEKTPOCKOIHH
—  Meroze: aTomHo# cnekTpockonmu
. JNEKTPOXIMUIECKHE METOLEI
~ HNorenumomeTpus
—  Bomramepomertpus
®  Xpomarorpaudeckue MeTOIE!
—  Xpomarorpadmdeckue
XapaKTEPUCTHKH
—  VcTpoiicTBO rasoBoro xpoMarorpoga
PagnoMmerprueckuit anamm
Orrrugeckue metoast
XAMHYecKHe METOE!
TIprGopst 1 MeToxBI KORTPOMA myMa
TIpuGoper 1 MeToab KoRTpOIS BHOpaImu
HpuGoper 1 MeTomsr wamepenus duzmgeckux
HapaMeTpOB aTMOCHEPH! 1 THAPOCHEpEI
—  Mertponorudeckne OpuGopE
M3MEPEHNs (DU3UIECKMX IapaMeTpoB
aTMocdeps
—  T'upponormueckme npr6OpHI H
YCTaHOBKH.
. Bronsmukamms "
MOHHUTOPHHT
—  buownauxanwms B Ha3eMHO-BO3TYNIHOMH
Cpeae € MOMOMILIO pacTeHMH
- Brownpmkamms B BomHO#M cpene
- Bronnvkanus B mouse

o Koutposns mapametpos snexrpomarsmraOro
noJs

MOJICKYJLIPHO’

Ouonorngeckmit

36

21

15

15

30%




6|11 )7 | Pazgen 7 ABCTaHIMOHHBIE H ABTOMATHYECKHE 4 2 1 1 2 5%
METOA0LI MOHHTOPHHIa
*  JlucraHupoHHEIe METOEI 30HIHpOBaHus VIC3
) JIunaput
) I'nobansnsie cucTemsl MoHuTOpHHT2. T'MC
CHCTEMEI
6|11]8 | Pasmen 8. Metoasi o6paGoTkH pesyabTaToB 8 3 1 2 5 5%
HM3MepeHHs1.
. OcCHOBHEIE TOHSTHS
®  OOpaloTKa IaHHBIX MPAMBIX M3MEPEHUH
®  IlorpemHocTH KOCBEHHBIX M3MEpEHHMIt
. CoBMecTHEIE H3MEperNs
*  Ilpasuna odopmuenus rpaduxon
BCET'O ITO TUCLUILJIMHE | 108 51 17 | 34 57 160%
3.2. AynuropHbIii npakTHKYM
Ne Homep u naumerosanne Tema npaxkTuueckoro 3ausTus O6newm, ayn,
n/n Pasieia AMCUHILITHHBL 4acoB
Pazmen 1. MourTopusr 1. OKOTOTHYECKHH KOHTPOID.
OKPYXaloINeH cpelsl U 2. BuaIbl 3KONIOTHIECKOr0 KOHTPOJIA.
1 | sxonormaeckuit koHTpOISH. 3. IIOHATHA: «MOHATOPHHIY, «3KOJIOTHIECKH MOHUTOPHHIY 1
M «<AMTIAKTHEI MOHUTOPHHI Y.
4. CocTapeHHe CXeMbl MOHHTODHHTA.
Pazpien 2. Konrpons 1. HopMupoBanue xaqecTsa OKpyKalome# cpenst —
3arpA3HEHUA aTMOCepHOro | ycTaHOBIEHMe MOKa3aTeNnelt u TIPEJIENoB, B KOTOPRIX
BO3IyXa AOIyCKAeTCA H3MEHEHHE STHX MOKa3aTeNei [id Bo3ayxXa.
5 2. ViHBeHTApH3aIMA 3arPA3HAIOMUX BEIIECTE H bu3HIecKux 4
BO3JEHCTBHI pe IpUsATUS
3. OneHKa 5KONOTHIECKOM OTIACHOCTH 3arps3HeHUA
aTMocepsl B ropozie 1o BLIGpocam oTpacieit
NPOMBIIICHHOCTH ¥ ABTOTPAHCTIOPTa
Pasnen 3. Koarpoas 1. HopMrpoBaHWe Ka4ecTBa OKpyKaomes Cpeasl —
3arPA3HEHU BOJHBIX YCT2HOBJICHHE MOKa3aTeleH H MPEIENoB, B KOTOPRIX
00BEKTOB JOITyCKaeTCA H3MEHEHHNE 3THX TOKa3aTeNeH i BOILL.
2. Onpesienenye KpaTHOCTH pa36aBICHAS CTOYHEIX BOI B
PacieTHOM CTBOpE, KOHUCHTPAIWH 3arPA3HAIIINX BEIIECTR
TIOC/IE IEPEMEIINBAHNA ¥ PACCTOAHME, IIPH KOTOPOM
NpOU0HIET MOIHOE HepeMeINMBaHUe
3. Onpezienenre KOHIEHTPANY B3BEIIEHHBIX BEIIECTB B
3 CTOYHOM BOZE, pa3penieHHO K cbpocy B BomOTOK HOCTE 4
OYHCTHBIX COOPYXEHUH, M NOTPe6HYI0 s ek THBHOCTS
OYHCTKH CTOYHOM BOZEI IO B3BEINCHHEIM BEMECTRAM.
4. Onpezenenue HeOGXOAMMOM CTENICHH OTACTKH CTOUHBIX
BOJ 110 CONCPKAHMIO B HIX PaCTBOPEHHOIO KHCIOPOAa
5. Onpenenenne HeoGXOAMMOI CTEIICHH OIHCTKH CTOTHBIX
BoJ 110 BITKnonH 11 BogHOro 06bekTa IIPH 3aaHHBIX
YCIOBHAX.
6. OmpesiesieHue BeTMYHHbI HOPMATHBHOIO cOpoca
SarpASHAIOMHX BEMIECTB B BOJOEM IPH 3aJ2HHEIX YCIIOBHSAX
Pazpen 4. Koarpoms 1. HopmupoBanme xadecTea OKpyXaromei cpeapl —
4 | 3arPA3HeHUs nouB YCTaHOBJICHHE TOKa3aTeNeH ¥ NPEIENIOB, B KOTOPBIX 5
JOITyCKACTCA U3IMEHECHHE ITUX TIOKa3aTeNelf MOYBEL
2. KOHTpOIb 3arps3HeHNs I0YB
Pazgen 5. O16op,
npenBapuTeSIbHAs lpaxrageckoe 3ansTue. Metoms! oT6opa KOHCEPBHPOBaHMA,
5 | HOArOTOBKA, KOHCEpBAIWA U XPAHEHHA ¥ TPAHCIIOPTHPOBKH PG BOJBL, BO3yXa, IOYB B 5
XpaHeHHe mpos 06BEeKTOB naboparopum.
TIPHPOAHOM CPenEL.
6 | Paspen 6. ITpuGopsi i 1. Vnipasnenne yerpoiicteamu B cucreme NI LabView 15
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MCTOALI aHATH3a

2. ITocTpoeHne MaKeTa H3MEPHTEILHOM YCTaHOBKH 1A
SKONIOTHYECKOr0 3KCIIEPUMENTa Ha Gase o6opynoBanms
National Instruments

3. MisydeHue 1aT9uKa COAEpKaHMSA KHCIOPOIA H3MEpSIOMmEro
KOHIICHTPALHIO KUC/IOPOJa B IIpefieiax NPy MOMOIIH
SNCKTPOXUMHICCKOM TUCHKH.

4. IlpoBenieHue H3MEPCHNA CONEPIKAHAA KHCIIOPOIA

5. Usyuenne patauxa copepxarua CO2 nprHman paGoThl
KOTOpOro OCHOBAH Ha ONTHKO-a0COpPOLMOHHOM METOLE
aHaIM3a.

6. IlpoBeieRre M3MepeHus comepxkanns CO2

7. U3MepeHmre BONOPOIHOTO TIOKA3ATENS pH MeTomom
HOTEHIMOMETPHH.

8. Ipurmn paGoTst uenonssyemoro PH naTanka.

9. IpuHLII paGoOTE HOHOCEIEKTHBHOTO AATYHKA

10. Ilony4enns nanHEIX O KOHIICHTpauy XJopua-noHos Ci- B
BOJTHBIX PaCTBOPAX C HCIIO/Ib30BAHUEM MOHOCEIEKTHBHOTO
JaT4uKa.

11. ITony4enue NaHHEIX O KOHIEHTPALMY HHTpaT-HOHOB
NO3+ B BOZHBIX PAaCTBOpAX ¢ HCIIOAB30BAHMEM
HOHOCENIEKTABHOIO JATYHKA.

aBTOMATHICCKHE METO/B!
MOHMTODHHTA

Pazpen 7 ucrannponstie u

1. Onpenenenye moCnEACTBHIA IPAPOIHEIX KaTacTpod.
Hemm¢pApoBaHne CHUMKOB.

2. lemm¢ppupoBanre KOCMHYECKOTO CHUMKA H OTIEHKA
SKOJIOTHIECKOr0 COCTOAHUA Ha 3a/laHHOM TEPPHTOPHHL.

3. Onpeenenue rpaHAL BOAHBIX IOBEPXHOCTEH Ha
KOCMHMYECKUX CHUMKAX.

4. OneHKa aHTPOTIOTEHHOTO BIMAHHS Ha OKpYKaIOIIyI0 Cpeny
0 JaHHBIM JUCTAHIMOHHOTO 30HAMPOBAHKS 3EMJIH.

5. NemupHpoBaHie U CpaBHEHNE KOCMOCHMMEOB C parioHOB
3KONIOrMYECKHX KaTacTpod

6. MeTO/IbI H OpraHM3ays HA3EMHOTO HAOJIOICHHUS.

7. TACTaHUMOHHEIC HAGMIOASHUS 32 COCTOSHHAEM
OKPYXKAarOIMEH Cpemsl.

Paspen 8. Metoaxst
06paGoTKH pesynsTaToR
g | M3MepeHui.

1. Marematiaeckas o6paGoTka PE3YIETaTOB HAGIO NEHHMI
9KOJIOTHIECKOr0 MOHHTOPHHTA.

2. Buns omu6ox w3Mepenmit, ux TPHIHHEI, BO3MOKHOCTH
YCTPaHEHWA KITA OLIEHKH.

3. ®opMynEI ANA HAXOMAEHHS WHTEpBaJia HaZIeXHOCTH
HONYYeHHbIX NaHHEX. [IpoBenienne pacaeros

HWroro:

34

3.3. JIaGopaTopHbIii IPaKTHKYM - HOporpamMMoii He mpexyCcMOTPEH

3.4. Camocrositensnas paGora cryaenra (CPC)

Bpems (uac)

Homep u nanmenoranue COAEPXKAHUE
pa3iesia AMCHHILTHHLI YYEBHOI'O 3AJARUSA CPC
Pazpnen 1. Monuropanr AHaJu3 JIEKIHOHHOTO MaTepuana. 0,5
:ﬁg?ﬁgiﬁ;‘fg;om' H3yyenue peKkOMEHyeMBIX HCTOYHHKOB 110 TEMe pasgena. 0,5
Hanvcanne pegepara. 2
Ioaroroska k BEINONHEHMIO MPAKTAYECKOH paboTsL 2
Pasgen 2. Kontpons AHanus TeKIHOHHOTO MaTepHaa. 1
z&(l)gpxsr;enm aTMoc(eproro W3yuenne pexoMeHIyEMBIX HCTOYHUKOB TI0 TeMe pazzena. 2
o TToAroTOBKA K BHIONHEHMIO TIPAKTHYECKOM paboTeL 3
Hammcanue pedepara. 4
Pazpen 3. Koutpons AHanu3 JIEeKIMOHHOIO MaTepHaa. 1
SATPAIACHIA BOMHAIX 06keKTOB [y PEKOMEHITYEMEIX HCTOMHHKOB IO TeME Pas/iea. 2

10




Iloxrororka k BEIMONHEHMIO NPaKTHICCKOM paGoTHL.

Hamucanue pegepara.
Paznen 4. Kontpoms AHaJH3 IEKIVOHHOTO MaTepHaa. 0,5
34TPASHEHI OB H3yqenue pexoMeHfyeMEIX HCTOYHUKOB TI0 TeMe pasnena. 0,5

Hanmcanue pegepara. 3

ToaroToka k BEINONHEHMIO MpaKTHYECKOM paboTEL. 1
Paspen 5. Ot6op, Anamus nexumornoro Marepuana. 0,5
TPCABADHTEILHAL IOArOTOBKa, M3yuenue pexoMeHIyeMbIX HCTOYHAKOB 110 TEME pazzena. 0,5
KOHCEpBAIUA ¥ XpaHeHue 1po6
06BEKTOB IPAPOTHOR CpepL. ToaroToBka K BEINOIHEHHIO MpaKTHYECKOH paboTeL. 3

Hamucanue pedepara. 1
Pasnen 6. IIpuGoper u MeTonsr | Anamus JIEKIHOHHOTO MaTepHalIa. 4
ananmsa H3ygenne pexOMEHIYeMBIX HCTOYHHUKOB 110 TeMe paznena. 2

IoAroropka K BHIIOTHEHHIO IPAaKTHIECKOM paGoTEL. 8
Pasgen 7 Jluctarumonnsie n AHaJIH3 JeKITHMOHHOTO MaTepuana. 0,5
BTOMATHECKHE METONBL H3yyenne pexoMeHIyeMEIX HCTOYHUKOB 110 TeMe pa3aena. 0,5
MOHHTOPHHTa

IlonroToBka K BEIONHEHMIO TIPaKTHYECKO# paGoTHI. 1

AHa/I43 TEKIIMOHHOTO MaTepHana. 1
Pazpen 8. Merommt o6paGorku

H3yuenne pexoMeHtyeMBIX HCTOYHIKOB 110 TeMe paszaena. 2
PE3YILTATOB M3MEPEHMUS.

IToAroTORKA K BEIOIHEHAIO IPAKTHIECKORH paboThL. 2

BCEI'O: 57

* OOImee KOMMYECTBO 4acoB, OTBEEHHBIX A HAIMCAHI pedepara, cocrarnser 13. Pas6uenue mo
pasficyiaM MPOM3BEICHO YCIIOBHO (TEMAa MOKET COOTBETCTBOBATE OZTHOMY M3 pa3JesioB).

Crmcku, comepikarmue IICpEHCHp NOMAINHWX 3aTaHMi, OPakTHIeCKMX paboT ¢ yKkasaHMEM HX

TCMATHKH, IPUMEPHbIE TEMEI pedepatos nepeunciens 8 [Tpunoxenn 4.

BapuanTe! noMammmx 3ananui, TPaKTHYECKUX paGoT | TeMBI pe)epaToB BKIOUEHE! B coctaB YMK

JUCITHILTHMHEL

BBIIIOJIHEHUE KYPCOBOI'O IIPOEKTA, KYPCOBOM PABOTHI — Y4eOHbIM

AACIHINVINHLI HE HpexyCMOTpEHE].
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4. ©OPMbI KOHTPO.I5I OCBOEHMS JUCHMILINHEI

I'PA®UK KOHTPOJIbHBIX MEPOIIPUSTHIA

CE- HEAEJHN CEMECTPA
MECTP
1 2 3 4 5 6 7 8 9 10 11 J 12 |13 14| 15 16 17
11 1P 1P IIP 1P I1P-5 1P-6 3ager
-1 -2 -3 -4 Ped.

YcnoBHBIE 0603HAYEHUS:

— [IIP - cpava mpaktedeckoii paGoTsL;
— Ped. — caua pedepara.

Texymasi aTTecramMsi CTYICHTOB IIPOM3BOIMTCS B AUCKPETHBIE BPEMEHHBIC HMHTEPBAJIEI
TPCMO/aBATENIEM, BEYINMM NPAKTHHECKHE 3aHATHS 10 IUCIMIUIHHE B CIEAYIOMEX BopMax:
* BBOIOJIHEHWE IIPAKTHYECKUX PaboT;
* 3amyTa NpaKTHIecKux pabot (cobecenoBanue);
* OTACIBHO ONCHHBAIOTCS IMYHOCTHBIC Ka9€CTBA CTY/IEHTA (AKKYPATHOCTH, HCIIOMHUTEILHOCTD,
HHHUIMATUBHOCTB) — paboTa y IOCKH, CBOEBPEMEHHAS C/Ia9a TECTOB, OTYETOB K IIPaKTHYECCKAM
paboTam ¥ MACEMEHHBIX JOMAITHUX 3aIAHMI.

PyGexnas arrecranus CTyJIEHTOB NPOM3BOIMTCS 1O MTOraM HOIOBHHEL ceMecTpa B opme
TIPOBEPKH BBIMOIHEHUS KOHTPOIBHBIX MEPONPHSTHIA IO TpaduKy.

IpomexyTounbIii KOHTPOJIL 1O pe3yiIsTaTaM CEMeCTpa IO AUCLMILTAHE IIPOXOJHUT B hopMe
3a4CTa, KOTOPbI OQOpMILIETCA IO pe3yIbTaTaM BHIIONHEHHS BCEX IpeIyCMOTPSHHBIX paboyeii
IPOrpaMMOi KOHTPOJIBHBIX MEPONPHATHI B COYETAHNH C HTOTOBEIM TECTHPOBAHHEM.

DOH/BI ONEHOYHBIX CPECTB, BKIFOYAIONIHE NpakTHIECKHe PaboThl, TECTHl H METOALI KOHTPOJL,
TIOSBOJLIOIIHE OLCHUTH PE3Y.IbTaThl 00GPa3oBaHHS 10 AAHHOM JUCLIMILIMHEE, BKIOYCHL! B COCTAR YMK
AVICUMILTAHEL ¥ NIepeurcniens! B [Tpunoxenuy 5.
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3. YYEBHO-METOJIWYECKOE A HH®OPMAIIMOHHOE OBECIEYEHUE
AACTUIIINHBI

5.1. OcHoBHas JuTEpaTypa:

5.1.1 Beromkun A.I'. OcHOBEL TIpOLCCCOB HHKEHEPHOH SKoMOrun. Teopus, mpuMeps!, 3amauu:
YueGnoe mocobue. - CII6.: anp, 2014. - 512 c. (+CD).

5.1.2 Beromxun AT Wmxenepras samura BoxHoM cpensr: YuebHoe mocoGue. - CII6.: Jlans,
2014. - 416 c.

5.1.3 Ilerpos C.K., Cunopos B.H., Ilerposa C.C. OCHOBEI HWHXXEHEPHOH sKoorum: yu4eb.
mocobue; bairt. roc. Texn. yH-T - CII6., 2009. — 229 ¢.

5.1.4 Tlpusanos, B. E.. JIaseps! ¥ 5KOMOrmaecKuii MOHHTOPHHI aTMOochepsl: yue6HOe mocobue
mis By3oe/ B. E. Ilpupanos, A. 3. ®oruanu, B. I'. llemanun. - CII6.: Jlans, 2013. - 287 c.: rpad.,
CXeMEl, Tabi.. - (YuebHuku aus By30B. CrenuaipHas nuTeparypa). - BuGimorp. B koHme rias. -
KOIIMPOBAHME 3ATIPEII[EHO. - ISBN 978-5-8114-1370-6: 780.12 p.

5.1.5 JTmurpenxo, B. II.. Dromormueckmii MOHMTODPHHI TeXHOC(EpH: yueOHOE mocoOme s
By308/ B. II. JImutpenxo, E. B. Cornuxosa, A. B. Yepuses. - CII6.: Jlans, 2012. - 363 c.: rpad.,
CXeMEI, Tabn.. - (VaeOHuKkH a1 By30B. CliemuanbHas auTeparypa). - BubGmmorp.: ¢. 357-358. -
KOITMPOBAHME 3ATIPEIIIEHO. - ISBN 978-5-8114-1326-3: 918.19p

5.1.6 Benos,C. B.. Hokconorus: y4eOHHK AJis GakanaBpoB : YU4eOHHK it By30B/ C. B. Benos,
E. H. Cumaxosa ; pen. C. B. Benos. - M.: FOpaiit, 2012. - 429 c.: rpad., cxemsl, Tab.. - (baxanasp.
Basoserii xypc). - Bubmmorp.: c. 428-429. - 06 aBTOpax: C. 2, mocnex, ¢. 061ox.. - Ilpunsr. coxpar.:

C. 5-6. - KOHTpO/I. BONPOCHL: B KOHIE I7IaB. - Hpakrukym: c. 380-403. - Tmoccapmii: c. 404-414. -
Hpu.: c. 415-427.. - ISBN 978-5-9916-1717-8: 434.00 p-

5.2. lonosnuTenbuas Jireparypa: _

5.2.1 T'opmuenko B.A., ITokazees K.B., CrapxoB M.B. Dxonorus. Bazosrmi Kypc AJIA CTyACHTOB
HEOMONOTHYECKUX CIIeNUANbHOCTEH: Yae6Hoe nocobwre. - CI16.: JIaan, 2014. — 640 c.

5.2.2 Jmurtpenko B. II., Coramkosa E. B., YepHses A. B. Dxomormueckwmii MOHHUTOPHHT
TeXHOC(epEl: YueGHOe mocobHe. - 2¢ U3y, ucnp. - CII6.: M3patensctro «Jlansy, 2014. - 368 c.

52.3 ONTHKO-3MEKTPOHHBIE CHCTEMBI SKOJOIHYECKOrO MOHHTODHHIA IPHPOIHOM Cpebl:
y4e6Hoe mocobre s Bysos/ B. Y. Kosunnes [4 mp.] ; pen. B. H. PoxnectBun. - M.: Usg-o MI'TY
M. H. D. Baymana, 2002. - 528 c.: rpad., cxeMsl, Tabu.. - (DNeKTpoHuKa. Hpuxnansas aneKTpoHHKA).
- bubnwmorp. B koHIE HacTei. - ABTODHI yKa3aHEI Ha 060POTE THT. JIACTA. - IIpemmerHbIif ykas. : ¢. 521-
524. - Coxpamenus  : c. 10-14.. - ISBN  5-7038-1497-9: 134.00 p.
[Mapannensusie u3manms: [OnexTporHbnt pecypc]: Omruxa. JlazepHast TexHMKa: TeMaTHuecKas
Koineknus : 1 xaura B popmare pdf, 28 xuur B dopmare djvu. - CII6., 2009 311. onT. aECK (CD-ROM)
(ILludp CDI5/0-62-041322)

5.2.4 JlasepHEie puGOPEI KOHTpPO/A PafiHOaKTHBHOIO 3arpA3HECHMS BO3/yXa: yde6HOE mocobue
Ans By3oe/ J. W. Boponuna [u mp.]; Ky6an. roc. Texuomnor. yu-r, Hosopocc. nmonurexs. un-T. -
Hoeopoccwuiick: U3n-o HITH, 2009. - 57 c.: rpad., cxemsl, Tabll.. - Bbubmiorp.: ¢. 53-56. - ISBN 5-
7422-1467-7:5.1. Ects aBTorpad: Ilpueanos B. E.

5.2.5 Haan, B. W.. MaremMaTHueckue MOZICIIA H YMCIICHHBIE METOJBI B 3a7a9aX 3KOJIOTMYECKOro
MoHUTOpHHTa aTMochepsy B. U. Haam, 1. . Haam, - M.: OU3MATIINT, 2010. - 327 ¢.: rpad., Tabn..
- bubmmorp.: c. 317-327. - ISBN 978-5-9221-1160-7: 400.00 p-

5.2.6 JlasepHsie Npu6GOpE! AUCTAHIMOHHOTO SOHIMPOBaHM MOJICKYJI 3arPA3HAIOIMMUX BEIECTB B
atMocepe: yueGHOE mocoGue s By308/ J. Y. Bopornna [u ap.]; Ky6an. roc. Texzomor. YH-T,
Hoeopoce. momatexn. un-t. - HoBopoccmiick: M3n-o HIIH, 2009. - 115 c.: rpad., cxeMs, Tabr.. -
Bubmmorp.: c. 110-115. - Kontp. BOIIPOCH ¥ 33/1aHUs: B KOHIIE IN1aB.. - ISBN 5-7422-1467-7; B..

5.2.7 Mposnosa JL.®., Byropuna M.B. u 7ip. Oxonorus. JlaGopatopusii mpakTuxym. - CII6,
BI'TY, 2012, 76 c.

5.2.8 Meroauueckoe mocobHe 10 pacu€Ty, HOPMHPOBAaHHMIO M KOHTPOIIO BHIOpOCOB

3arpA3HSIONINX BEIECTB B atMocdepy (ZOMONHEHHOE B nepepaGotanHoe). Caukr-TlerepGypr, HUU
AtMochepa, 2012, 222 ¢.
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5.2.9 TlepeueHs u' kOBl Bemects, 3arpAsHAIOMMX artMochepHsri Bo3myx:7-1 pex. CII6.,
Komnanns «Murerpam», 2008 r, 438 c.

5.2.10 Ymxukos I0. B. Dxomorugeckoe COnpoBoKeHUEe MPoekToB [Teker] : yue6HOE mOCOGHE
ZULA By30B, - M. : Y3n-Bo MI'TY um. H. . Baymamna, 2010. — 309 ¢.

5.2.11 Copoxur H.J. Opraumsaums PallHOHAILHOTO HCIHONB30BAaHUA M OXPaHBl BOIHEIX
00BeKTOB Ha mpexpusTay. - CI16., Kommanms «Hnrerpany, 2008 r, 200 c.

5.212 PomsmH, B. M. OCHOBB 3KOJOTHYECKOroO MOHMTOPHMHIa (MHXCHEPHBIC 3aJavd
PaltiOHATEHOTO NPUPONONONEL20BANHS): yueGHHK A1s Bysos/ B. H. Poxsum, I'. B. CemH110B; Pen. H. T.
Mansnmes; Taraupor. pajHoTexH. HH-T. - Taranpor: U3/1-BO TPTH, 1988. - 260 c.: i, rpag., Taoir..
- (OCHOBEBI 3KOJIOTHYECKOTO MOHHTOpHHTA). - Bubmmorp.: ¢. 253. - UmkeHepHO-5KOIOTHY. CJIOBap5 : C.
230 - 252. - TIpeaMeTHbIi yKas. : c. 254 - 259. - AHHOT. Ha AHTL 1 pyc. a3.. - 35.94 p.

5.2.13 Yucrobaes, A. I. MeTononornueckye 0CHOBEL Pa3paboTKK SKOIOTHYECKOM MPOTrpaMMEL
Cankr-Ilerep6ypra u Cepepo-3anana Poccrn/ A. U. Hucrobaes, C. A. Padukos, T. M. dnopurckas ;
pea. A. K. ®poios; Kom. sxonoruu u Ipupox. pecypcor CII6 u Jlerunrp. o6i., O6wen. Hayu. Coser
"Oxonorms ¥ npupommsle pecypest” CII6 Hayu. nentpa PAH. - CII6., 1996. - 112 c.: puc., Ta6u.. -
BubGmmorp.: ¢. 110 - 111. - ArHOTaNMS Ha aHTAL. 3., - ISBN 5-72-62048-17- 2200.00 p.

5.2.14 Bompockl IPOEKTHPOBAHUS CHCTEM YUIpaBIICHUs GECHMIIOTHEIX JETATENBHEIX alNapaToB
AL SKOJIOTHYECKOTO MOHHTOpHMHIa: cOopHMK crateit k 300-IeTHio Canxkr-TlerepGypra/ BI'TY
"BOEHMEX"; BI'TY "BOEHMEX". - CII6., 2003. - 124 c.: ui1, rpad.. - bubnmorp. B xornE CT.. -
50.00 p.

5.2.15 Uzpasins, 0. A.. Dkonorus u KOHTPOJIb COCTOSHHSA NPUPOHO#H cpensl/ 10. A. Uspass. -
Usn. 2-e, pom.. - M.: Tunpomereonsnar, 1984. - 560 c.: Tabi., rpad.. - Bubnuorp. B KoHIE 1aB. -
HononHut. anHOT. Ha aHr. 13.. - 5.00 p-

5.1.16 DKoNOrM9ecKuil MOHUTOPHHT: IIAT 34 IArOM [Onexrtponnsiit pecype]/ A. E. Benenuanon
[# ap.] ; pen. E. A. 3auxa. - [3-¢ u3n., memp. ¥ moIL]. - DJIEKTPOH. TEKCTOBBIE JaH.. - M.: Okonaiiy,
2003. - 1 a1 XKecTK. JUCK: TaBIL.. - bubnworp.: ¢. 242-250. - Ipunoxenus: c. 137-241.. - ISBN 5-
7237-0447-8: B..1.

5.3. Ilepeuens pecypcos HHPOPMALNOHHO-TEJIEKOMMYHHKAMORHOH CceTH "HnaTepHeTt",
HEO0X0AMMBIX 1151 0CBOCHHS AMCIHILIHHLL, 3J1eKTPOMHbIE OHOIHOTEIHbIE CHCTEMBI:

bynnamenTansaas 6ubnuorexa BI'TY «BOEHMEX» M. HO.®. YcrurORa
http:/library.voenmeh.ru

5.4. lIporpammuoe oGecneucune.
1IporpaMMEI 110 OLeHKe 3arpsA3HeHus Bo3aymHOro Gacceiina: YIIP3A «Jxonor» u «I1J[B-
IKOIOr» (C UCIIONB30BAHMEM MOZYJIeit «CIIpaBOYHHK BEMIECTBY U «/HBeHTapH3aNu»);
IIporpamMmEl IO O1EHKE IIYMOBOTO sarpsasHenus: Oxonor-Ilym, APM "Axkyctuka", MSC
Actran;

IIporpaMMEI 110 OLiEHKE 3arpsA3HEHUS. BOAHEIX 0OBEKTOB: «HJC-A6onenT», «HIC-3xo0mory,
«Pacuer 065eMOB IOBEPXHOCTHOTO CTOKA.

Cremani3upoBasHEIe IIPOrPaMMEI 10 CO3AHHIO BUPTYyaJIbHEIX TpubopoB: LabView
National Instruments.

3.5. Aadopmannonnsie TexHoI0rNN, HCNOJIb3yeMBbI€ IIPH OCYECTBICHHHA
obpazoBaTeLHOro mponecca
IIpennonararorcs METOBI O6YUEHUS ¢ HCIIOMb30BAHEEM HMHQOPMALHNOHHBIX TEXHOIOTHIA:
TIPMMEHEHHE CPE/ICTB MyIbTHMEHA B 06pa3oBaTeIbHOM IIpolecce (TIpe3eHTANH, BHJIEO);
* BO3MOXHOCTH KOHCYJBTHPOBaHHASA 06ydarommxcs NpenogasaTelsMi B 0G0e BpEMS U B
MO000# TOYKE IPOCTPAHCTBA IIOCPEACTEOM CETH Hnrepner;
* KOMIIBIOTEPHOE TECTHPOBAHME.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE MUCIILIAHBI

1. Jlexumonnsre 3ausTHs:

1) KOMILIEKT 3JIEeKTPOHHEIX IIPE3CHTalMi/Caii OB,

2) aymuropus, ocHAaIMEHHAS IIPE3CHTAIMOHHOR TEXHUKOE (TIpOeKTOp, SKpaH,
KOMITBIOTED),

2. Tlpaxruueckue paGoTEL:

1) xoMIBIOTEpHEIH Kiace,
2) Npe3eHTaNMOHHAN TEXHHKA (upoexTop, 3KpaH, KOMIILIOTED),

3) maxers ITO o6mero HazHageHus (TeKCTOBBIE peaKkTopEL, rpaduueckue
pemaKTopk),

4) obopynosanme Vernier Software & Technology, National Instruments.
5) Tlporpammuoe obecneuerue.

3. TIIpouee

i.

ii.

ii.

iv.

IIporpaMME! 110 oLeHKe 3arps3HeRMs BO3AYIIHOTO Oacceiina: VIIP3A
«3Jxonor» u «IIJIB-Jkonor» (¢ UCHoTb30BaAHEEM Monyneit «CrnpaBouHHK
BEIIECTBY U «HBEHTapH3aImsa»);

IIporpammEI 1o onerxKe myMoBoro 3arpasHeHus: Jxonor-lIym, APM
"Axycruka", MSC Actran;

IIporpammsl o onenke 3arps3Henns BOZHEIX 00beKTOB: «HJIC-AGomenT»
«HJIC-Oxorory, «Pacuet 06seMoB ITIOBEPXHOCTHOTO CTOKAY.
CrenyamisupoBaHHbIE IPOTrPaMMEIL 10 CO3NAHMIO BUPTYaIBHBIX IPHOOPOB:
LabView National Instruments.

>

1) paGouee Mecto mpemonasarens, OCHAICHHOE KOMIBIOTEPOM C HOCTYIIOM B
UnTepner,

2) paGoude Mecta CTyZmeHTOR, OCHAINCHHEIE KOMOBIOTEPAMH C JOCTYIIOM B
VlnTepHert, npefnasHaveHHEIe Ul PaGOTE B 3NIEKTPOHHOH 00pasoBaTeLHOM

cpexe.
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Hpunoxenne 1
K paGoueli mporpaMme AMCHHILIHHLL
«MHCTPYMEHTAILHBIE METOLI AHAIH32»

AHHOTanu#A paodeii nporpaMMel

Juciunmira  B1.B.03  «Mucrpymentanbubie METOAbI  aHAAM3a» SBIAETCS JIUCITHIUIMHOM
BapHaTHBHOH dacTe broka 1 OOIl «UmxkeHepHas 3ammra OKpYXaloIEer Cpeasl» IMOATOTOBKH
MArkcTpos 110 HampasieHMIo moproTorku 24.01.00 «TexnochepHas GesomacHoCThy. JIHCIHIIIHA
peammsyercs Ha daxymerere O  «ECTECTBEHHOHAYHHEIA»  (helEPATBHOTO rOCyJapCTBEHHOTO
OIOIKETHOrO  06pa3oBaTENLHOTO YIPCKACHUA  BBICIETO  ofpazoBamus  «Bamrumiickmii
TOCynapCTBEeHHbIA TexHM4eckuit yHuBepcuTeT «BOEHMEX)» 1M, H.®. YcraroBa»y kadempoii Ol
«JKOMNOTHs M GE30NACHOCTD KH3HEAEATETHHOCTIY.

Jlucnpmmina HaneneHa Ha (OpPMHEpOBaHHe NpOoeCCHORANPHEIX KOMIIETEHIHH MATHCTpa B
0011aCTH HaYYHO-HCCITEI0BATENBCKOM AEATEMLHOCTH:

CIIOCOGHOCTE HCIIOIB30BATE COBPEMEHHYIO H3MEPHTEILHOH TEXHHKY, COBPEMEHHEIE METOIBI
n3mepenus (I11K-12);

CozmepxaHHe IUCHWIUIMHEI OXBATHIBACT HOPMAaTUBHO-NIPABOBELIE OCHOBBI MOHHTOPHHTA
OrocQephl, HOPMHpPORaHHE TapaMeTpPOB OKDPYIKAIOIIEH Cpeibl, METPONIOrMYECKHe TpeGOBAHHS K
MeTolaM H mnpubopaM aHaliM3a COCTaBa Ouoctepel, mpUGOPHI M METOAEI KOHTpOJIA
MCTCOPOIOTHICCKUX MAPaMETPOB, MEXaHMYECKHX H SHEPTeTHYECKHX 3arpsasHeHuH  Grocdepsr,
SNCKTPOMArHUTHBIX W HOHM3HPYIOIMX H3MYYCHHH, aHaIM3a COCTAaBa ra3os, XKHIKOCTEH, TBEPIBIX
BeweCTB. IIpuGopsr u MeToxsl M3MepeHms myMa ® BuOpanuy. XUMWYECKHE METOILI aHANM3A B
dKonorud. MeTonpl KOHTPONIA 3arpA3HAONMIAX BEIIECTE B OGHEKTAX OKpyxarome# cpeanl. Otop
mpo6  pasnHYHEIX cpex. (DOTOMETpHUECKHE METON aHaTu3a. OcnoBEl  Xpomarorpadum.
HopMupoBanne xummmyeckoro 3arpssHeHud  mouB. OrGop npo6 moYB mpH  3arpsA3HEHHM
aTMOC(EPHBIME  BHLIGpOCAMH. Bonerammepomerpus.  JuCTaHIHOHHEBIH KOHTPOJIb W METOJBI
NIpOTHO3UPOBAHMSA COCTaBa H COCTOSAHUS GHOC(hEPHL.

W3yyaroTcs Takoke aHATMTHYECKHE METOABI SKOIOTHIECKOTO MOHUTOPHHIA B HCTIOJB3YEMEIE LTS
3TOr0 HpUGOPEI H 060PYyAOBaHHE.

IlpenonaBanue auCHAILHHEL IpexycMaTpuBacT cieAyomue GhopMBI OpraHu3amiu y4eGHOro
TIporecca: JICKIUH, MPAKTHICCKUE 3aHATHA, CAMOCTOSTENbHAS paboTa CTYyZA€HTA, KOHCYJILTAMH.

Iporpammoit aucHumMHEL IIPEAyCMOTPEHEI CIIEAYIOIMME BUABI KOHTPOILL: TEKYIIHi KOHTPOIb
ycnesaeMocTH B GoOpME 3alUTEl NPAKTHIECKHX paboT, BHINOJHEHMS M 3AIUTHL pedepara,
TECTHPOBAHHS; PyGexkHas aTTecTalus B (opMe NPOBEPKH BBITIONHEHHS KOHTPOJIBHBIX MEPOIPUATHH
10 rpaduKy; NPOMEXYTOUHBIH KOHTPOIE B ¢opme 3avera.

OGwast Tpym0eMKOCTs OCBOCHHMS MUCHMIUIMHEI COCTARIET 3 3aYeTHBIE equHUIE], 108 gacos.
IIporpammoit mucummMHEbL IIPCYCMOTPCHbL NeKUMOHHEIE (17 4acoB) H mpakTHueckue (34 4aca)
3aHATHA U 57 9aCOB CaMOCTOATENHHOM PaGoOTEI CTYIEHTA.
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Mpanoxenne 2
K paGoueli nporpaMme AUCHHIIMHBI
«AHCTPYMEHTANLHBIE METOALI AHAJIN3AY

TEXHOJIOI'YMHM ¥ ®OPMBI ITIPEIIOIABAHUSA
Pexomenanan no opranu3anuy 1 TeXHOIOrASM 00ydenus LA npenogaBaTeJs

I. O0pa3zoBaTennHbIe TEXHOTOrHH
IIpeniofaBanye MUCHUILUTHHLL BEAETCA ¢ MPUMEHEHAEM CIIEYIOIUX BHUAOB 00pa30BaTEIbHBIX
TEXHOJIOTHIA:
Hudopmannonnbie TexHoorun: MHGOPMALMOHHEIE JIEKIHH 1 JEKIHH — KOHCYJbTalluHu,
HCIO/IE30BAHAE SNEKTPOHHBIX 06Pa30BATENLHBIX PECYPCOB HMEIOMMXCS Ha KadeZipe mpH MOATOTOBKE
K JICKIMSM ¥ IPAKTHYECKUM 3aHITHIM.

PaboTa B komange: coBMecTHas paGoTa CTYIEHTOB B IpPyTIIe IPH BBIIOTHEHUH MPaKTHYECKHUX
pabor.

II. Buanl u cogepranme yaeGHbIX 3aHATHIM

Pasnea 1. MoHuTOpHHT OKpyXalomeii cpeabl M 3KOIOrHYECKHI KOHTPOJIb.

Teopernueckue 3ansTHS (nexuun) - 1 gac.
Jlexnus 1. ITorsTre 06 5K0I0rAYECcKOM MOHHTOPHHTE, €I0 EIAX X 0OBEKTaX. Knaccudpukamus
CHCTCM MOHHUTOpHHTa. HabmoneHus 3a OCHOBHBIMH COCTABIISIOIUME 6uocteprr. Metozu
KOJIOTHIECKOr0o  MOHMTOpHHTZ. MOHHMTOPUHT — aTMocdepHOrO  BO3fyXa, OpraHH3AAs

HaOMOJNEHMH M KOHTPONS 3arpA3HEHHI. Monutopusr BogHEIX 06BexTOB. IlouBeHHO-
OKOJIOTMMECKUH MOHHTOPHHT ¥ MOHHTOPHHE GMOpasHOO6pasws.

ITpakTH9eckue 3anaTus - 1 uac.

IKOJOTHUECKHE KOHTPOIb. BHABI 9KOJOTHYECKOro KoHTposs. IlomdaTusa: «MoHMTOPHHTY,

«9KOJIOTHYICCKHA MOHHTOPDHHI» H «UMIIAKTHBIA MOHHUTOPHHI. CocraBnenue cxemsl
MOHHTOPHHTA.

VYrmpasienne caMocTosTeILHOM paboroii crynenra — 0,7 yaca. KoncyinTamun.

Pasgen 2. Koutpois 3arps3nenus aTMocgepHOro Bo3ayxa

Teopernveckne 3anaTus (exnmn) - 4 gaca.
Jexuus 1. Coctas arMocheproro Bo3ayxa. Knaccnukanus sarpssuuteneii Bo3myxa
Craumaprel kadectBa arMocepHOro Bo3ayxa. OpraHMsanus HaOIHONECHWI 3a YPOBHEM
sarpsasHeHus arMocdepst. Ot6op npo6 Bosmyxa. Annaparypa n MeTozuKu 0T60pa Ipo6.

Jlexnus 2.

CranpapTHele CcMecH BpeIHBIX BEIIECTB C BO3MyXoM. COBpEMEHHEIE METOAEI KOHTPOJA
SarpASHCHHA  BO3NYNIHOM  cpenpl.  V3mepenme — KOHmIeHTpaumii BPEIHBIX  BEINECTB
HHIAKATOPHBIMK TpyOKkaMu. VIHAUBHAyaIbHAS aKTHBHAS M TTACCHBHAS JO3UMETpHS

IIpakTHYeckue 3anaTus - 4 gaca.
3ansarue 1.
Hopmuposanme xauectsa oxpyxaromeit Cpeabl — yCTaHOBJICHHE MOKa3aTelelf W Npenesos, B
KOTOPBIX JOMYCKAeTCs H3MEHCHHE OSTHX NoKa3aTeled Juis Bo3myxa. VuBeHTapu3anms
3arpASHAIONINX BEINECTB M (PU3MUECKUX BO3NEHCTBHH NIPEeAIPUSTHA
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Zanarue 2.

Onenka 3konora4ecKkoif OnacHOCTH 3arpA3HEHHs aTMOC(hEpHI B Topojie IO BhIbpocaM oTpacieii
IPOMBIIICHHOCTH H aBTOTPAHCIOPTa

Yaoparnenue camocronTeanroii paboToii cTynenTa — 1,6 yaca. KoncyabTanun.

Paznen 3. KoHTpoas 3arpasHenns BOAHLIX 065EKTOR

Teopernueckne 3anaTns (yrexmum) - 3 gaca.
Jleknms 1.
Cocras runpocoepsr. Uctounnxu u sarpsasauTeH ruapocdepsl. HopMuposanue xagectsa BObI

B BoZoéMax. OpraHu3aiysi KOHTPOIS Ka9eCTBA BOJEL Ot6op mpo6 Boxs:. Tane oT6HpaeMEIX
1po0. Brter mpo6 1 Buab! 0160pa mpo6.

Jlexuus 2.

Cnoco6sr ot6opa. Yerpoiicrsa s oT60pa mpo6 Bozw. [ToaroToska mpob x XPaHEHHIO,
Tpancnopruposanne mpo6. Merosr KOHTPOJIA 3aTPA3HEHAA THAPOCHEPHBIX 0GBLEKTOB.

IIpakTHYecKkue 3anaThd - 4 Yaca.
3ansaTue 1.
Hopmuposanue xadectsa oxpyxaromeit CPEZBl — YCTaHOBJICHHE IIOKa3aTeNell W MpeesioB, B
KOTOPBIX NOMYCKAECTCA H3MEHEHHME STHX IOKaszarelelf I BOJIBL Onpenenenue xparHocTH
PpasbaBleHus CTOYHBIX BOJ B PACIETHOM CTBOPEC, KOHLEHTPAIMH 3arpsS3HIIONINX BEINECTB MOCIIe
ICPEMCIINBAHUA M PACCTOSHUE, OPH KOTOPOM IIPOM3OHIET IOIHOE MEepeMEMNBaHHE
OmpenencHue KORIEHTpAIMHA BIBEIMEHHBIX BCINECTB B CTOYHOM BOJE, paspelIeHHOR K c6pocy B

BOZOTOK TI0CIIe OMMCTHEIX COOPYXKEeHHEH, H MOTPeGHYIO 3 MEKTUBHOCTE OYMCTKH CTOYHOMN BOJIBI
IO B3BEICHHLIM BEIECTBAM.

3ansTue 2.

Onpenenehue Heo6XOMUMOM CTENEHH OYHCTKH CTOYHBIX BOJ[ II0 COJEPKAHHIO B HHX
PacTBOpEHHOro kucnopoaa. Ompenenenre HEOGXOMMMOM CTEIIEHH OUMCTKH CTOYHBIX BOJ IIO
BIIKnoms pns Bommoro o6BexTa IPpH  3aJaHHBIX ycHoBHAX. OmpenencHue BeTHIMHED
HOPMaTHBHOTO cOpoca 3arps3HSIONMX BEINECTB B BOLOEM IIPH 3a/IaHHBIX YCIIOBHSIX

Ynpasnenune camocroseanHoii paboroii cryxenTa — 1,7 gaca. KoncyanTanuu.

Painen 4. Konrpoas 3arpssHenns nous

Teoperudeckue sanarun (1exnmH) - 1 gac.

Jexnmus 1.

Ouenka crenenu 3arpsa3Henns noys. Ot60p mpo6 1 MeTONE KOHTPOIIS 3arpsA3HEHHUS IOYB.
IIpakTHYecKkne 3anaTHd - 2 gaca.

3ansaTue 1.

Hopmupopanme xavectsa oxpyxaromeii CpEllel — YCTaHOBICHHME IOKa3aTeneil W MpeelioB, B
KOTOPBIX JOIyCKAeTCd M3MEHEHHE STHX NOKa3aTelell IIOYBEL Kontpons 3arpssaenus mous.
KonTpons sarpsasenus nous. Korrtpomns 3arpsA3HEHHUSA MOYB.

Yupasiienne camocroaTeannoii paloroii cTyaenTa — 0,8 gaca. Koncyabranumn.

Painen 5. Or6op, NpeABapuTeIbHAS NOATr0TOBKA, KOHCEPBALMS H XpaHeHHe P0G 00LeKToB
NPHPOAHO#i cpeabl.

Teoperuueckne 3ansrus (;rexnmn) - 2 gaca.
Jexnua 1.
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Or16op npo6 armochepHBIX 0CamKoB, HX KoHCepBaluad H xpaneHuwe. OT6op mpo6 MOHHBIX

oToxeHrA. OT60p 1po6 pacTHTENBHOTO MaTepuaa. Ot6op Tramedt kuBoTHEIX. OTGOpP npob
CHera

IIpakTHaeckue 3anaTHA - 5 9acon.
3ansarue 1.

Merozsi oT60pa , KOHCEpBUpOBaHHS, XPaHCHHA ¥ TPAHCIIOPTUPOBKH IPO6 BOJEI B 1aG0OpaTopHH.
3ansarne 2,

Metoms orGopa , KOHCEPBUPOBAHMUS, XDAHEHHMS M TPAHCHOPTHPOBKH IpoG BO3LyXa B

naboparopum.

3annarue 3.

Meronst oT6opa , KOHCEpBHpOBaHwS, XpaHeHUA ¥ TPAHCIIOPTHPOBKH IIPo6 IIOYB B 1aGOpaTOpHH.
Yupasnenne camocrosTensHoii pabotoii crynenTa — 1,2 yaca. KoncyasTanuu.

Pa3zgen 6. IpuGope 1 MeToanb anam3a

Teoperuueckne 3ansTus (;rexuun) - 6 gaca.
Jlexuma 1.
Crexrpockomyeckue Metoms. Meromsl MOJIEKYJIIPHON CIIEKTPOCKOIMA. METONsI aTOMHOM
CHCKTPOCKOMHM.  DIIEKTPOXUMHYECKHE METOIEL. HoreHmuometpus. Bonsramepomerpus.

XpomarorpaguyecKrue MeTOIbL. XpomarorpauuecKue XapaKTepHCTHKH. YCTpolicTBO ra30Boro
XpoMatorpoda

Jexmusn 2.
Papmomerpudecknii anamis. Ouruueckue METONBI. XuMuueckue MeToast. [Ipubopsl 1 METOE!
KOHTpOJIA IIfyMa

Jexnsn 3.

lpuGopsr m MeTomBl KOHTpOIIS Bubpamuu. IlpuGopei ¥ MeTomsl M3MepeHHs bu3mIecKux
T1apaMeTpoB aTMochepsl u runpocdepsl. MeTponoruaeckre IpUOOPE U3MEpeHHs (DU3HUSCKUX
I1apaMeTpoB atMocdeprl. T'maponormueckue NpuOOpEl H YCTAHOBKM. bBHowmmwkamus u
Ononornyeckuit MOHMTOpHHT. BromHmMKamms B HA3EMHO-BO3JAYIHOX Cpele C HOMOINBIO

pacTeHud. BrowHmMKanms B BOmHOM cpee. Bronnmuxanus B nouse. Kontpois 1apamMeTpoB
3JIEKTPOMATrHUTHOT'O IO

IIpakTuieckue 3anaTus - 15 gacos.
3ansarne 1.
Yupasnenue ycrpoiicreamu B cucteme NI LabView

IlocTpoenre makera H3MEPUTENTBHOM YCTaHOBKH IS SKOJIOTHYECKOTO 9KCIIepHMeHTa Ha Oase
obopynosarus National Instruments

3ansrue 2.

WN3yuyenne patumxa COAepMkaHUA KHCIOPOJA M3MEPSIOMET0 KOHIEHTPALIHIO KHCJIOpOJia B IIpe-
ACNax IPH MOMOIIH IJICKTPOXUMHYECKONH SUSHKH.

IIpoBenenue usmepenns COZIEpXKaHUS KHCIOpOa

3auarne 3.

Wzygenme narumka copepixanua CO2 npuHmMI paGoTh: KOTOpPOro OCHOBAaH HAa OITHKO-
abcopOIMOHHOM METOE aHaIM3a.

IIpoBeneuue H3MepeHus coaepxxanus CO2

3ausarue 4.

Wzmepenne BoxopoaHOTro nokasarens pH MeTonoMm MOTEHIHOMETPHH.

3ansarTne 5.

Ipuauun paGotsr nenmomssyemoro PH naTunka.

3ansartue 6.

ITpunIMNI paGOTH HOHOCEIEKTHBHOTO JaTduKa
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3aunrne 7.

Ilonyyenms pmamHpIx o KOHICHTpanuu Xnopua-uoHoB Cl- B  BomHBIX pacTBOpax ¢
HCIOJIb30BAHAEM HOHOCENIEKTHBHOTO NATUHKA.
3anuTue 8.

Homyyenne naHHBIX 0 KOHIEHTpamwm HATPaT-nOHOB NO3+ B BOAHEIX pacTBOpax cC
HCIIOIb30BAHHEM HOHOCEIIEKTHBHOTO AaTUMKA.

YupasjeHue camocTosTe s o paboroit crynenra — 3,6 waca. Koncyasranmun.

Pasne.n 7 I[nc'ranunonnue H ABTOMATHYECKHE METOX0BI MOHHTOPHHIA

Teopernueckue 3ausrus (srexnmm) - 1 gaca.
Jexnus 1.
HucTaHnMOHHbBIE METO BT sonupoBanus UIC3. Jlugaper. I'mobansHble cHCTEMEI MOHMTOPHHTA.
I'MC cucremer

IIpakTudeckue 3anaTus - 1 acos.
3anarne 1.
Onpenenenvie  mocnexcTemit OpHPOAHEIX  KatacTpod. JlemudpupoBaHme  CHHMKOB.
Hemudprpopanme KOCMHYECKOr0 CHEMKA M OLCHKA 9KOJIOTHYECKOTO COCTOSHHUS Ha 3aJaHHOM
TeppuTopyH. OnpezeneHne IPaHUL BOOHEIX IOBEPXHOCTEH HA KOCMHAUECKHX cauMKax. Onenka
QHTPONOrCHHOTO BIUAHKA HA OKPYXAIOIIYIO CPeJly 1O JaHHBIM DHCTAHIMOHHOIO 30HANPOBaHHA
semid. [JlemmdprpoBanye U cpaBHEHHE KOCMOCHHMKOB C PaliOHOB SKOJIOTHYECKHX KATacTpod.
Merons: u opranusanus HazeMHOro HAGIONCHHS.. JucrannnonHbie HaGMONEHNS 32 COCTOSHIEM
OKpYXaroIneH cpenpl.

Yupapienne camocrosTennHoil paboroii crynenrta — 0,4 gaca. KoncyasTanun.

Pasnex 8. Meroan1 06paorkn Pe3yJIbTATOB H3MePEHHUS.

Teoperngeckne zansaTus (;1exmun) - 1 yaca.
Jexknus 1.

OcHoBrEle moHsTHA. O6paGoTka NaHHBIX IpAMBIX u3MepeHui. IlorpemmocTy KoCBeHHEIX
usMepenuii. CoBMecTHBIe H3Mepenus. [TpaBuna odopmnenus rpadukon
IIpakTHveckne 3anaTus - 1 gacos.
3ansaTue 2.
Maremaruueckas 06pa6oTka pesynsTaTon Habmoaenuii
SKOJIOTHYICCKOTO MOHHTOPYHTa. BU/IEI 0IHGOK M3MeperHii, ux IPUYHHEL, BO3MOXHOCTh

YCTpaHCHUS HIIA OIICHKH. (I)OpMy.IIBI UL HAXOXIOCHHS HHTCpBalla HAaAC)KHOCTHU IIOJIY9YEHHBIX
JaHHBIX. HpOBe,Z[eHPIC pacyecToB

Yupagsnenue camocrosrenHoil paboToii cryaenTa — 0,8 gaca. Koncyabranmun.

KypcoBrie paGoTsI (HPOEKTHI) — y4eGHBIM IIAHOM He IIPETyCMOTPEHBI

Pedepar
TpynoemxocTs BEmonHeHHS pedepara — 13 gacos.
Ilepeuens TeM pedeparor npexcrapnen B Ipunoxenuu 4.
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Ipninoxenue 4
K pabodeii mporpaMme AMCHAITHABI
«I/IllchyMeHTaJIbele METOAbI AaHAJIN3Aa»

MeTOJ.Il/l'-leCKHe YKa3anusd Aasa oﬁyqalomnxcn 10 OCBOCHHIO NHCIHILIHHBI

Bun yge6HBIX
3aHATHH

Opranu3anus fesTelnsHOCTH CTyIeHTa

Jlexuus

Hanmucanwe  KoHcmekra  Jiekiwmit: Kpartko, CXEMaTHYHO,
IIOCIeI0BATENEHO (DMKCHPOBATH OCHOBHBEIC IOJIOXKEHMA, BBIBOJIBI,
(GopMyTHPOBKH, 06OBIICHHAS; TOMEYATD BAKHEIE MBICIIH, BEIAENSATD
KIFOYEBEIC 0B, TepMHMHBL. (003HAYMTH BONPOCH], TEPMMHEL,
MaTeprai, KOTOPEIA BBI3BIBAET TPYAHOCTH, IOMETHTD M HOMBITATBCS
HAlTH OTBET B PEKOMEH/IyeMOi nuTeparype. Ecnm caMmocTosTensHO
He  ymaeTcs  pasoOpaTeCi B MaTepuane, HEOGXOIHIMO

cbopMympoBath  BOIPOC W 3a7aTh IpENoJaBaTellio  Ha
KOHCYJIbTallMH, Ha IIPAKTHYECKOM 3aHSTHH.

IIpakTHueckue
3aHATHS

3HaKOMCTBO C TEOPETHYECKMM MAaTepuaioM, M3JIOKEHHEIM B
METOAMYECKAX MOCOOMAX K HpOrpaMMHBIM makeraM. (OCBOEHHE
NpOTPaMMHBIX TPOMYKTOB, BBINOIHEHHE IPAKTHYECKUX paboT B
COOTBCTCTBHM C BAapMaHTOM 3anaHui. IIpum moarotoske k 3amure
IPaKTHIECKUX  paboT  HeoOXODMMO  OpHEHTHpOBaThCA  Ha
PCKOMEHAYEMYIO JIMTEPATYPY M KOHCIIEKT JISKIHIA.

Pedepar

Ionck muTepaTypsl B COCTaBIIEHHE 6ubimorpaduu, Mcnons30BaHKE
OT 5 HayYHEIX pabOT, H3NOXEHHe MHEHHS aBTODOB M CBOETO
CYXJICHHA IO BHIOPaHHOMY BOINPOCY;, M3IIOXKEHHE OCHOBHBIX
aCeKToB  mpobmeMbl.  (O3HAaKOMHTBCS  CO CTPYKTYpOit H
odopmiennem pedepara.

IToaroroska k

TEKyLIEMY
TECTUPOBAHHIO

Ilpi mOATOTOBKE K TECTHPOBAHHIO HEOGXOAUMO OPHEHTHPOBATHCS
Ha KOHCIIEKTH! JIEKIIHH, PEKOMEHIYEMYIO IUTEPATYpy M Jp.

IMoaroroska x
3auery

Ilpu moaroroBke k 3aueTy HEOGXOMUMO OPHEHTHPOBAThCS Ha
KOHCIIEKTRI JIEKIHH, PEKOMEHAYEMYIO JIATEPATYPY H AD.
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ARG I

il el e
N b W =O

16.

17.

18.

19.

20.

21.

22.

23.

24.
25.

26.
27.

28.

TIIEPEYEHD TEM 3ATAHUI
(o Bupam CPC)

Teme1 pedeparon:
Opranusanyis MOHUTOPHHTA OKpYXKaroIe# cpept B PO.
Opraunusanys MOHITOPHHTA OKpyXarommeit cpere B CIIIA.,
Oprasmsanys MOHATOPHHTA OKpyXaromeit cpefipl B Kanage.
Opranusaria MOHITOPHHTa OKpYXKaromel cpefipl B SmoHHy.
Opraxusariis MOHATOPHHTA OKpYXKalommeH cpes B cTpanax EC
Merozs1 GHOMB KA BOAHBIX SKOCHCTEM 10 IOKA3aTEISIM ILIAHKTOHHBIX OpraHu3MOB.
Merone! GnonnmaKamM BOSHEIX SKOCHCTEM II0 MOKA3ATENAM PasBHTHS MaKPO3006EHTOCA.
MerTozgi OLEHKH COCTOSHES BOAHBIX SKOCHCTEM 110 TIOKA3aTENSIM IPOTYKIIHH 1 JCCTPYKIHH.
Meroze! GroTecTpOBaHUs BOI HA MEKPOOPTaHH3MaX.

- MeTozbI GHOTECTHPOBAHES BOJ HA OHOKIETOUHBIX IUIAHKTOHHEIX BOJIOPOCILIX.

. Metoze! GroTecTrpoBanys BOI Ha OPraHU3MaXx 300ILIAHKTOHA.

. Metoas1 GroTecTrpoBanus BOg HA pHIGaXx.

. Merozs! ¥ cpenicTBa onpeeneH s Toxcuarocty JIBC.

. Meroze! koHTpOIIA pamuoakTHBHOTO 3arps3Herns OC.

. Habmopennss 3a cocrostamem Guocdepsl ¥ 3arpssHeHHEM TexHochepsl. I'nobGanmbHas

CHCTEMa MOHHTOPHHTa OKPYXKarOLIeH Cpeibl. MOHMTOPHHT aTMOC(HEPHOro BO3/IyXa.

HaGmozenus 3a cocrosameM Guocdephl H 3arpasHeHHEM TexHOchepsl. MoHuTOpHHT
BOJIHBIX OOBEKTOB. ITouBeHHO-3KOIOTHYECKH MOHUTOPHHT. Monuropuar
6uopasHOOOpaswys.

AHAIMTHYECKUE METONbl OKOJIOTMYECKOTO MOHHTODHHIa. XHMHUECKHE U ¢uzuko-
XMMHYECKHE METO/IEI aHAJIH3A.

AHAMTAYECKAE METOZBI JKONOTHIECKOTO MOHHMTOPHHTA. Xpomarorpahudeckue MeETOIbI
aHaJmM3a.

AnamuTHdeckie METOMEI  DKONOTHYECKOTO MoHWTOpHHTa. CrieKTpalbHElE H JApYyrHe
ONTHYECKHE METO/IH aHAITH3A.

AHauTHYECKHE METOIB! SKONOTHYECKOrO MOHMTOpHHTa. McnombsoBauue impapoB mist
KOHTPOJIA 3ar pA3HAIOINMX BEIECTB.

Merozp KOHTPOIIA COCTaBA CTOUHBIX BOI

Metoner  KOHTpONsL cocTaBa IPHPOIHBIX  BOJL. Onpenienennie  OprasoIenTHYECKHX
nokasaresiedi. Onpezienenyie rTHAPOXUMHYECKIX MOKA3aTeNeH. Onpenenenre GHOTOTHYECKIX
TIOKa3aTeNIeli KayecTBa BOIbL.

O160p 1po6, npuGOpE ¥ 06OpyHOBaHME mpH KOHTPOJI€ 332 COCTOSHMEM NUTHEBOM BOJBI M
BOJIBI BOIOEMOB.

O160p 1po6, mpuGopkr u obopynosanue, TH IIpy 0T60pe MPO6 CTOYHOI BOAEL

Ot6op 1pob, mpubopsl u o6opyaoBaHue s OCYIIECTBJICHHS KOHTPOJIAL 3a COCTOSHHEM
aTMOC(IEPHOTO BO3/[yXa M BEHT. BEIGPOCAMIL.

Or6op mpo6, mprGopst 1 06opyoBaHke Py KOHTPOJIE 32 COCTOSHHEM TTOYBEIL.
CriekTpoMeTpHUecKre METONBl KOHTPOJIS HCIONB3YeMBIEC JUIS LeJied 3KOJOTHYecKOro
MOHWTOPHHTA (IPMHIMII METOZ3, NPHOOpPHOE OGECIEYeHHe, NPEMEPE]  METOJHK
ONpEACTICHNS).

XpomarorpapHueckne MeTOB KOHTPOIIS HCTIONB3yeMBIe IS IIEIEH SKOJIOTHYEeCKOrO
MOHMTOpPHHIa Ha MPHMEPE TOHKOCIOHHON Xpomatorpaduy (IIPUBINT METOMA, mpubopHoe
obecrieuenue, pUMepE METOIMK OIIpeIeTICHHS).
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29. KanopumMerpuyeckue CrieKTpoGOTOMETpHIECKHe H He(elOMETPUIECKHE METONbI aHATH3a
(UpuHIEN MeTo/Ta, IPHOGOPHOE OGECTICYEHHE, IPHMEPHI METOIHK OIIPEAECIICHNS).

30. Jipyrue MeTOOBI KOHTPOINSA: OPTaHONCIITHYECKHE, TPaBAUMETPUYECKHE, BH3YAIbHBIE,
TUTPOMETPAYECKHE (IPUHIMII METOA3, HpPHOOPHOE OfeCHeYeHHE, HPHMEPH METOIWK
OIIpE/CIICHNUS).

31. I'nppoGronoruaecKie MeTO/I5 MOHHTOPHHIOBBIX MCCIIEHOBAHMIA
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Mpunoxenne 5
K paboueif mporpamMme AMCHUITHHBI
«HAHCTPYMEHTAILHBIE METOIbI AHAJIA3AY

®OH/IbI OEHOYHLIX CPEJCTB

DOHJBI OLEHOYHBIX CPEICTB, TIO3BOJIAIOINME OLECHUTL Pe3yNbTaTHl OOYdYEHHMS IO JaHHOM
JUCIHUIUINEE, BKJIIOYAIOT B ceOs:

¢ KOMIUICKT TECTOBBIX 3ajlaHHMii IO ONEHKE OCTATOYHHIX 3HaHMH, npuBegeH B YMK 1o
AUCLHUILIMHE, Pa3MELICH B ITOMEIIEHUH Kadeapsr;

¢ KOMIUICKT KOHTPOJBLHEIX BONPOCOB mpuBeaeH B YMK mo JUACIHIUIMHE, pa3MeIleH B
HOMEINEHHH Kadexpsr;

® BapuaHTHl 3aJaHW (MCXONHBIX MAHHBIX) JUIM BEIIOJHEHHS IIP npuseneHsl B YMK mo

JAUCITUITIINHE.
AYJIUTOPHBIE
3AHATUSA B
=]
DOPME
. PA3JIEJIOB U HEA L
= = E = =
B = =
ol E| & HUAJAKTUYECKUX o = §§ £ E §§
< ! =} =
AEIE EJVHUI] = és gG[e2|88
= = B 14 © Bl & 2 i =
5| & A | S 5 281 58|18 & 5
< 8 ] E é = % g
= =] E ) 5 = =
é‘é SE 8 S
g BE
6] 1111 | Pasaen 1. Mouuropunr oKpy:Karomeii | 7 211 1 5 10% | AKTHBHOCTB HA
SAHATHH,
Cpeabl ¥ HKOJIOTHYECKH KORTPOJIb. S
o Tlomsgrue 06 IKONOTHIESCKOM PAEOTA 1,
MOHUTOPUHTE, eT0 LEJAX U 06BeKTax. HTOrOBOE
e  Knaccupuxanus CHCTEM TECTHOBAHHE
MOHUTOpPHUHTA. Habmopenus 3a
OCHOBHBIMH COCTABIIAIOMMMHE
6uochepsr.
e  Meromml SKOJIOTHYECKOTO
MOHHTOPHHTA.
® Monuropusr arMochepHoro Bo3myxa,
OpraHu3alys HaGMOAeHWH ¥ KOHTPOMs
3arpsA3HCHUIM.
MonuTOpHHT BOAHBIX 0GBEKTOB.
IlourenHO-3KONOrAIECK M
MOHHTOPHHT " MOHHTOPHHT
61opasHoo6pazms.
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11 Paznen 2. Kourpoas sarpssuenms | 16 10 | 15% AKT;BHOC“’HA
aTMocdepHoro Bo3ayxa P, Am“m" mcfcu
e Cocras  arMoctepHOro  BO3myXa. PAEOTA 1,

Krnaccudnxarms 3arpssHUTeNeH HTOrOBOE
BO3ZyXa TECTHOBAHHE
¢ Cranpaptel XadecTBa aTrMoC(hepHOro
BO3yXa
¢ Oprauuzanug Ha6Iro neHuii 3a
YPOBHEM 3arpA3HEHHA aTMochepsl.
Oz60p npo6 Bo3ayxa
Armapatypa 1 MeToxukH 0160pa npo6
CranpnapTHsic cMecH BPEIHBIX
BEIIECTB C BO3AYXOM
e CoBpeMeHHBIE METOABI  KOHTPONA
3arpA3HEHHA BO3XYIIHON CPEIBE
¢ [Ismepenme KOHLeHTpamuii BpeIHBIX
BEIIECTB MHMKATOPHBIMK TPyOKaMu
¢  HMupuBuayansnas aKTHBHAI n
MACCHBHAS JO3MMETPHS

11 Pasgen 3. Kourpons 3arpsshenms | 17 10 | 15% | AKTHBHOCTEHA
BOAHBIX 00BeKTOB mmm
e Cocrar ruapochepsr. HMcrounmku u PAEOTA 2,

3arps3HUTENH ruapocdepsl HMTOrOBOE
e Hopmnupomanwe kauecTBa BOmSI B TECTHOBAHUE
BOZIOEMax
e Oprasmsalis KOHTPONA KadecTsa
BOJIBI
¢ OtGop npo6 BoasI
®  Tums ot6upaeMsx npo6
*  Bunwi npo6 u Buas ot60pa npo6
® CoocoGrr orGopa. VYcrpoiictea mis
ot6opa npo6 Boms
[Tonroroeka npo6 k XpaHeHHro.
Tpancnopruposanue mpo6
Meromsi  KoHTpons  3arps3HeHHs
raapochepHBIX 0GBEKTOR

11 Pasnen 4. KoHTpoas 3arpsi3HeHus noyB 8 5 10% | AKIHBHOCTE HA
*  OmeHKa CTETICHH 3aTPS3HEHHs IOYB - mmg;m;
] Ot6op mpo6 ¥ MeTOmE! KOHTPOIS PAEOTA 2,

3arpA3HCHMA I0YB HTOTOBOE
TECTHOBAHME

11 Pazgen 5. Or6op, npexpapureibRan | 12 5 10% | AKTHBHOCTB HA
MOArOTOBKA, KOHCEPBAUMS H XpaHeHHe mammcx’cm
npo6 06bEKTOB MPAPOIHOIL CPeabI. PAEOTA 3,
®*  o100p mpo6 aTMOC(EPHBIX OCAIKOB, HTOroBOE

HMX KOHCEPBALlVA U XpaHCHHE, TECTHOBAHHE
. 0T00D P0G HOHHBIX OTIIOMKEHMIA;

orGop npo6 PAaCTUTENHHOrO

MaTepraia;

0T6Op TKaHE JKHBOTHEIX.

oT0op mpo6 crera
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11 Pasnen 6. IIpuGops! 1 MeTOAbI aHAJIM32 36 |21{6 ] 15 15 | 30% | AKTHBHOCTb HA
. CreKTpOCKONAYECKUE METOIBI mmﬁx
~  Mertoast MOJIEKYJIAPHOH PABOTA 4,
CIEKTPOCKOIHH HTOIr'OBOE
—  Meroant aTOMHOI TECTHOBAHUE
CIIEKTPOCKOIHU
] OIEKTPOXHMIYECKHE METOABI
—  Torermmomerpus
—  Bomsramepomerpma
. XpoMatorpaduaeckue METOIBI
—  Xpomatorpadudeckue
XapaKTEPHACTHKH
—  Verpolictso ra3’oBOTro
Xpomatorpoga
. Pagnomerpraeckuii ananms
. OnTnaeckue MeToAb!
. XuMHUUecKre METONBI
e IIpuGopsl © METOAE! KOHTPOJA IIyMa
. IlpuGopsr ¥ MeTomBl  KOHTPOJIA
BUOpanmn
e IIpuGopel ¥ MeTONEl W3MEPEHUA
(uzgeckux napaMmeTpoB aTMocdepr
U ruppocdeps
—  Mertponormaeckue TnpHOOPEI
H3MEpEeHUs dmugecKux
nmapaMeTpoB aTMOC(eprl
—  T'mpponorudeckue mpuGOpHl U
YCTaHOBKH.
e  bHouHamkammsas u OMONOTHUECKHI
MOHHUTOPHHT
—  DbHoMHIMKanMa B Ha3eMHO-
BO3AYIIHOM cpeZie ¢ MOMOIIBIO
pacTeHmit
- buovwnpmkanms B BOAHOM
cpene
— Buomummnkanus B mouse
. Kowrpois apaMeTpoB
SNIEKTPOMATHUTHOTO TIONS
11 Paznen 7 JucTaHuMonnbIe ul| 4 2|1 1 2 5% | AXTHBHOCTHHA
aBTOMaTH4YecKHe MeTOo0bI m;:
MOHHTOPHHIa TECTHOBAHHE
. JlucTaHIoHHEIE METOJBI
30HgupoBannsg UC3
Jlupapsi
I'moGanbHBIE CHCTEMEl MOHUTOPHHTA.
T'MC cucreMbl
11 Paspen 8. Meroat  o6paGorxn | 8 | 3 | 1 2 5 5% | AKTHBHOCTEL HA
pe3yIbTaTOB H3MepeHHs. m3mmgm
. OCHOBHEBIEC HOHATHS PAEOTA 5,
. O6paboTka JaHHBIX TIPAMBIX HTOTOBOE
H3MepeHmi TECTHOBAHHE
. Tlorpemuoctu KOCBEHHBIX
M3MEpEeHuM
CoBmecTHRIC H3Meperus
IIpasuna odopmienus rpadguxor
BCET'O ITO JUCIUTL)IVMHE | 108 | 51 | 17 | 34 57 | 100%
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Kputepun onenusanns

Ipaxkrageckue paoTnl

Ot4er mo mpaktrHyeckoi paGoTe MPEACTaBIACTCS B IEYaTHOM HIIA PYKOITHCHOM BHZE. 3aIuTa
OTYCTa NPOXOIUT B (opMe MOKTama CTYNEHTA 10 BHIIONHEHHOH paboTe W OTBETOR Ha BOIIPOCEI
IpenofaBatenis 10 TeMe MNpPaKTHYECKOH paboTel. MHHHMaTbHOE KOJIMYECTBO  BOIPOCOB
IPEnojaBates - 3, MaKCUMAaIBLHOE — 5.

B ciy4ae eciu obopMieHHEI CTYAEHTOM OTYET CBHAETENLCTBYET O NPABUILHOM BEIIOTHEHHH
pacdcToB W B XOAC 3aIUTHEl CTYJEHT JACT HE MeHee 2 NPAaBHIBHLEIX OTBETOB HA 3 3aJaHHBIX
NPEIOaBaTeNieM BOMpOca (MM HE MeHee 3 NpaBWIBHBIX OTBETOB Ha 5 3aJIaHHBIX BOIIPOCOB) —
IpaKTH9ecKas paboTa MpU3HAETCA BHITOIHEHHOMH.

Pedepar

Obvem pedepara — He Meree 10 crp. OBS3aTENBHO UCHIONB30BAHNE He MeHEee 3 OTEUECTBEHHBIX U
HE MCHEC 2 MHOCTPAaHHOTO HCTOYHHKOB, ONYGIMKORAHHEIX B NOCAEHHAE 5 JeT. O6S3aTeIbHO
HCIIONB30BAHUE JNIEKTPOHHBIX 0a3 nanubx (PUHLI, Scopus, Web of Science u zp.).

Ho crpykrype pedepara U yHelsHOMy Becy €ro wacreil PEKOMEH/yeTCS MMeTh (B JIHMCTax):
TUTYIBHEIH jcT (1), BBemenme (1-2), OcHOBHas 4YacTh (IIPH HEOGXOMHMOCTH C MOIpa3JclICHHEM Ha

pasnensr ¥ noppasaens) (6-20), saxmodenme (1), cImcok 0GO3HAYEHHMH M COKpALNEHMIA (1), cmcok
HCIIOB30BaHHBIX HCTOYHHUKOB (1).

Pedepar Tpebyer sammrer CrymeHT Homyckaercs K 3auqdTe IOPH YCINOBHH BEIIOJHEHUS
TpeboBaHMi K O(OPMIICHIIO ¥ COTEpXaHMIO pedheparta, a Taioke K ero YHUKaNbHOCTH. B xo7e 3ammmre!

3aJaeTci HE MEHee 3X BOIPOCOB IO TeMe pedepara, MpH YCHEIMHOM OTBETE Ha JBA H3 TPEX BOIIPOCOB,
pedepar canTaeTcs MpUALTHIM.

3auer

Cnava 3adeTa NpPOM3BOAWTCA TO pE3yNBTATAM ONEHKH BEIIONHEHHBIX B TEUCHHE ceMecTpa
KOHTpOMBHBIX MeponpusThii (IIP, pedepara) no cremyrommm kputeprsM:

. JULL IOMyCKa K 3a4eTy CTYAEHT NOJDKCH 3allATHTh BCe HPaKTHYeCKue paGoTE | pedepar;

. AV TIONy4eHHS 3a4eTa CTYACHT NMPOXOIMT HTOIOBOC TECTHPOBAHME (TECT CUMTAETCS
BHIIOJHCHHBIM ~ IIPH ~ KOJMYECTBE  INIPAaBUIBLHEIX  OTBETOB  OT 60% M Gonee)
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Ilpnnoxenune 6
K paGoueii nporpaMMe AMCIMILTHHEI
«HHCTPYMEHTANbHBIE METOALI AHAJIHIA»

CITPABKA
0 HaymIuH B 6ubmorexe BI'TY «<BOEHMEX» um. [I.®.Y cTunoBa yae6H0i JHTEPATYPhI
(cmpaBka sBISETCS HEOTheMIIeMOl YacThio YMK HCIMITHHEL)

1. HanmeHOBaHWEe TUCIHILIMHEL HucTpyMeHTaNbHEIE METOABI AHATA32
2. Kadenpa: O1, «Dxonorus 1 6e30HaCHOCTD KXU3HENEATETLHOCTHY
3. TlepeueHb OCHOBHOM y4eGHOI TATEpaTypsl (ABTOPEI, Ha3BaHue, Hamuuue rpuda

Muno6pazosanms, YMO, HMC, Apyroro MUHHCTEPCTBA MM BEJIOMCTBA, BBIXOAHEIE JAHHEIC,
KOJIMYECTBO JK3EMILLIPOB):

1. OcnoBnas JuTepaTypa:

1.1 Beromxun A.I'. OCHOBBI IPOLECCOB HEXKEHEPHON 3KOIOTHH. Teopus, npuMmepsl, 3agaun:
Y4e6uoe nocobwe. - CII6.: Jlans, 2014. - 512 c. (+CD).

1.2 Beromxun A.I'. MmxeHepHas 3almmTa BOOHON cpexsl: YdeOHoe mocobue. - CII6.: Jlans,
2014. - 416 c. ‘

1.3 lerpos C.K., Cuznopos B.H., Ilerposa C.C. OcroBst HH)XCHEPHOM KONOTHH: y1e0. mocodue;
Banrt. roc. Texs. yu-t - CII6., 2009. — 229 ¢.

1.4 Tlpusanos, B. E.. Jlasepsl u skomormdeckuit MOHHMTOPHHI aTMochepsl: yuebHOoe mocobue
ms Bysos/ B. E. Tlpusanos, A. O. ®@otuamm, B. T. [llemanus. - CII6.: Jlams, 2013. - 287 c.: rpad.,
CXeMbl, TallL.. - (YueGHuKH mis By3oB. CremmansHas muTeparypa). - bubGmiorp. B KoHme riuas. -
KOIIMPOBAHUE 3AIIPEILIEHO. - ISBN 978-5-8114-1370-6: 780.12 p.

15 Jimutpenxo, B. II. Dxonormdeckuii MOHHTOPHHT TexXHochephl: yuebHOe mocobue mis
By3os/ B. I. lmutpenko, E. B. Cotaukosa, A. B. Uepnses. - CII6.: Jlans, 2012. - 363 c.: rpap.,
cxeMbl, Tabi.. - (YueOHEKH st BysoB. Criemmansnas nateparypa). - buGmumorp.: c. 357-358. -
KOIIMPOBAHUE 3AIIPELIEHO. - ISBN 978-5-8114-1326-3: 918.19 P

1.6 Benos,C. B.. Hokconorus: yueGHUK s GaxanaBpoB : yueGHUK 1151 By3os/ C. B. Besios, E.
H. Cumaxona ; pen. C. B. Benos. - M.: ¥Opaiit, 2012. - 429 c.: rpad., cxemsy, Tabu.. - (Baxamnasp.
Basosstii xypc). - Bubsmorp.: c. 428-429. - 06 aBTOpax: C. 2, Hoclex. ¢. 06I0X.. - [IpuHST. coxparr.:
C. 5-6. - KoHTpOI. BOHIpOCHL: B KOHIE TJIaB. - Ipaxruxym: c. 380-403. - Tnoccapuit: c. 404-414. -
Hpui.: . 415-427.. - ISBN 978-5-9916-1717-8: 434.00 p-

2. lonoiAMTE /ILHAS IUTEPATYPA:

2.1 'opmuenxo B.A., Iokasees K.B., Crapkos M.B. Dxonorms. Basossiit KypcC JUIsL CTYZEHTOB
HeOHOTOTHYECKHX CIienuaIbHoCTel: YieGHoe Iocobue. - CII6.: Jlans, 2014. — 640 c.

2.2 Jlmutpenko B. II, CoruumkoBa E. B., Uepuses A. B. Dxonormueckuii MOHHTOPHHT
TexHOChepsl: YueGHoe nocobue. - 2e u3n,, ucnp. - CII6.: M3garensctBo «Jlams», 2014. - 368 c.

2.3 OnTHKO-3IeKTPOHHBIC CHCTEMBI JKOJOTHYECKOro MOHHTOPHHIA IIPHPOIHON CpeJbl:
y4eGHoe nmocobue s Bysor/ B. Y. Kosunnes [u mp.] ; pen. B. H. Poxaecteun. - M.: sg-s0o MI'TY
uM. H. D. Baymana, 2002. - 528 c.: rpad., cxemsi, Tabi.. - (OmexTponuka. IIpukiagHas 3IEKTPOHHKA).
- BHGvorp. B XOHIE YacTell. - ABTOPHI yKa3aHHI Ha o6opore THT. HcTa. - [IpeMeTHEDH yKas. : ¢. 521-
524. - Coxpamemms : c. 10-14.. - ISBN  5-7038-1497-9: 134.00 p.
IMapannencusle w3manms: [OnexTponnsnt pecypc]: Onruka. JlazepHas TexHHKA: TeMaTH4ecKas
Kojuteknus : 1 xaura B popmare pdf, 28 kuur B ¢opmare djvu. - CII6., 2009 »11. omrr. muck (CD-ROM)
(udp CDI5/0-62-041322)

2.4 JlazepHple mPHGOPEI KOHTPOIIS PaMOAKTHBHOIO 3arpsA3HEHHS BO3AyXa: ydeOHOe mocobue
ans Bysos/ O. W. Boponwna [m np.]; Ky6an. roc. Texsouor. yH-T, HOBOpOCC. monmmrexH. mH-T. -

Hosopoccuiick: Usp-ro HITH, 2009. - 57 c.: rpad., cxeMel, Tabir.. - Bubmmorp.: c. 53-56. - ISBN 5-
7422-1467-7:B.11. Ects aBrorpady: IIpusanos B. E.
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2.5 Haam, B. W.. Maremaru4eckne MOIEIH U YHCIECHHBIE METOBI B 3a1a49aX 3KOJOTHUYCCKOTO
MoHHTOpHHTa arMochepsl/ B. WM. Haan, M. 5. Haam, - M.: ®U3MATIIUT, 2010. - 327 c.: rpad., Ta6u..
- BuGmwmorp.: ¢. 317-327. - ISBN 978-5-9221-1160-7: 400.00 p.

2.6 JlasepHnle MpHOOPHI AMCTAHIIMOHHOTO 30HIUPOBAHHMS MOJIEKYJ 3arPA3HAIONIAX BEINECTB B
atMocdepe: ygeOHOe Tocobue must By3os/ O. WM. BoponwmHa [u np.]; Ky6Gan. roc. TexHONOr. yH-T,
Hosopocc. momutexH. uH-T. - HoBopoccmitck: Usn-so HIIU, 2009. - 115 c.: rpad., cxemsl, Tab.. -
bubmmorp.: ¢. 110-115. - KoHTp. BOIPOCH! U 3aJaHus: B KOHIE TIaB., - ISBN 5-7422-1467-7; b.1.

2.7 iposposa JI.®., Byropura M.B. u ap. Oxonorus. Jlaboparopusii npaktuxym. - CI16, BI'TY,
2012, 76 c. '

2.8 Meromiueckoe mocobue o pacuéry, HOPMUPOBAHMIO W KOHTPOJIIO BEIOPOCOB 3aTrPA3HSIOIIMX
BENmECTB B armocdepy (momonHeHHoe M mepepaboranuoe). Camkr-Ilerepbypr, HUW Atmocdepa,
2012,222 c.

2.9 Ilepedenp 1 KOJBI BEIIECTB, 3arPSI3HAIONMX arMocdepHslii Bo3ayx:7-1 pea. CII6., Komnanus
«MuTerpan», 2008 T, 438 c.

2.10 Ymxmxos 10. B. Dxomorudeckoe conpoBoxkaeHue npoektoB [Texcr] : yueOHOEe mocobue
Ui BY30B, - M. : M3a-Bo MI'TY um. H. O. baymana, 2010. — 309 c.

2.11 Copoxma H.JI. Oprasusanus pallmOHAIBHOTO HCIIONB30BaHMs M OXPaHbl BOAHBIX 00BEKTOB
Ha npennpusitan. - CII6., Kommanus «HTerpamy, 2008 r, 200 c.

2.12 Pommn, B. MN. OCHOBBI  JKOJNIOTMYECKOTO MOHHTOpPHMHTA (HHXCHEPHBIC 3a]a4d
PaAlMOHAIBHOTO NPUPOIOIONB30BaHus); yueOHuK uts By30B/ B. Y. Pomsun, I'. B. Cemunos; Pen. H. T.
Maueimes; Taranpor. paauorexs. ua-T. - Taraapor: U3/1-BO TPTH, 1988. - 260 c.: un, rpad., Tadm..
- (OCHOBBI 3KOJIOTHYECKOr0 MOHHTOPHHTa). - bubmmorp.: ¢. 253. - MHxeHepHO-9K0IOTHY. ClI0Baph : C.
230 - 252. - IlpenmerHsiit ykas. : ¢. 254 - 259, - AHHOT. Ha aHTIL. U pyc. 53.. - 35.94 p.

2.13 Yucrobaes, A. 1. MeTo0NOrn4ecKue OCHOBBI pa3paboTKH IKONOrMUECKOM IPOrpaMMEI
Canxkr-IlerepOypra u Cesepo-3anana Poccun/ A. W. Uncrobaes, C. A. Paduxos, T. M. ®@nopunckas ;
pen. A. K. ®ponos; Kom. sxonorun u npupon. pecypcor CII6 u Jlenunrp. o6i., O6sen. Haya. Coser
"Oxonorusa u npupoxssle pecypehl" CII6 Hayu. nentpa PAH. - CII6., 1996. - 112 c.: puc., Tabx.. -
bubmumorp.: ¢. 110 - 111. - AHHOTaIMs Ha aHTA. 513.. - ISBN 5-72-62048-17: 2200.00 p.

2.14 Bonpocs! MPOEKTUPOBAHUS CHCTEM YIIPABICHHS GECIIMIIOTHBIX JIETATENBHAIX ANAPaTOB IS
9KOJIOTHMYECKOTO MoHHMTOpHHra: cOopruk crateli k 300-netmro Cankr-Ilerepbypra/ BI'TY
"BOEHMEX"; BI'TY "BOEHMEX". - CII6., 2003. - 124 c.: un, rpad.. - Bubmmorp. B KoHIE CT.. -
50.00 p.

2.15 WUspaois, 10. A.. Dxonords B KOHTPONbL COCTOSHHUS mpupoxHoi cpensy/ 10. A. Uspasms. -
WHsn. 2-e, gom.. - M.: I'mapomereonsnar, 1984. - 560 c.: tabi., rpad.. - bubavorp. B KOHIE TNaB. -
JlononHuUT. aHHOT. Ha aHT. 53.. - 5.00 p.

1.16 Oxomornyeckuii MOHHTOPHHT: INar 3a mMaroM [DIeKTpoHHEIH pecypcl/ A. E. Benennanos
[u ap.] ; pen. E. A. 3amka. - [3-e U3A., HCIIP. U JOM.]|. - DIEKTPOH. TEKCTOBHIE AaH.. - M.: Dkonaiin,
2003. - 1 >1. xecTk. auck: Tabmn. - bubmunorp.: ¢. 242-250. - IIpunoxenna: c. 137-241.. - ISBN 5-
7237-0447-8: b.1.

3. [Ilepewenr pecypcoB MH(QOPMAIMOHHO-TEICKOMMYHHKAMOHHOM cetn  "HHTepHeT",
HEOOXOAMMBIX I OCBOCHHUSA TUCIUILUINHEL, JICKTPOHHBIE OHOIMOTEYHBIE CHCTEMBI:
byanameHTAIBEHAS oubnmoreka BITY «BOEHMEX» M. J.®. VeruroBa
http://library.voenmeh.ru e
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JupexTop GUOIHOTEKH / (Cecnna H.B.)
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punoxenne 7
K paGoueii mporpamMme aAMCHMIIHEBI
«MHCTpYMEHTAJILHEIE METOALI AHAIH32»

JINCT USMEHEHWI, BHOCHUMBIX B PABOYVIO I[NIPOI'PAMMY

Ha 20__ /20__ y4eGHBI! Tox

B pabouyro mporpammy BHOCSTCS ClieAyIOmpe H3MEHEHAS:

Bce namenenns paGoyeit mporpamMmst PacCMOTPEHEI ¥ OJ0GPEHEI Ha 3aCejaHuU Kadeaphl
(xabenpa-paspaboTumk)

" "

_ 20__ r. 3aBeayrommit Kadeapoii

BHecenHbIe H3MCHCHHS COIJIaCOBAHEI:

_ 20__ r. 3aBenyromuit kadempoit (BBITyCKAIOIEH)
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